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BACKGROUND  
 Lake Creek - small tributary to the Kootenai River.  
 Small hydro, high-head (150-ft), barrier falls (no upstream 
migration). 
 Drainage area = 220 sq. miles, 425 cfs = average annual 
flow. 
 2 small generator/turbines, max. flow - approx. 578 cfs 
 Annual generation –approximately 24,000,000 kW hours, 
2,400 households. 
 Owner/Operator = Northern Lights, Inc – a co-op out of 
Idaho pan-handle. 
 High spill amounts (April – June/July), snow-melt 
dominated. 
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TURBINES 
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Powerhouse 1  
Turbine: 1 Horizontal Francis Unit 
Head: 136 feet 
Powerhouse 2  
Turbine: 1 Vertical Francis Unit 
Head: 150 feet 
~ Both units screened with 1-inch trash rack bars. 
~ Unit 1 – high RPM, small openings, zero survival of 
entrained fish assumed. 
SITE PHOTOS 
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SITE PHOTOS 
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SITE PHOTOS 
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LAKE CREEK BULL TROUT 
 Migratory (adfluvial) freshwater salmonid (char). 
 Sub-population isolated from Kootenai River by 
barrier falls. 
 Federally-listed as threatened under ESA in 
1998/1999. 
 Primary life history – migrate to/from Bull Lake 
to spawning grounds in Keeler Creek (6 miles 
upstream of Project). 
 Critical habitat designation in 2010 
 Did not include Lake Creek Hydro Project. 
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CRITICAL HABITAT  
DESIGNATION (2010) 
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Licensing Process 
 Kleinschmidt hired to assist Northern Lights with hydro 
relicensing process in 2004. 
 
 Hydroelectric facilities licensed at 30 to 50 year intervals 
(FERC). 
 
 Approximately a 5-year process (public scoping, study 
development, agency consultation, ESA Section 7, 
studies, env. analysis, preparation of reports/exhibits). 
 
 2006/2007 surveys - juvenile bull trout in Project’s 
bypassed reach / reservoir (n=45, <70 mm, 3-inches). 
 
 Juvenile bull trout in Project area resulted in additional 
studies to assess potential for entrainment and impact of 
Project operations. 
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Desk-Top Entrainment Analysis 
 Based on previously-conducted entrainment studies.  
 
 Sites that have similar characteristics. 
 Plant Size; Head; Unit Type; Hydraulic Capacity 
(flow diverted for generation); Species of Interest. 
 
 Primary Goal 1 - assess numbers of fish entrained. 
 
 Primary Goal 2 - estimate turbine passage survival. 
 
 For Lake Creek, intended to characterize / qualify 
entrainment (hi, lo, moderate). 
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Desk-Top Entrainment Analysis 
 Turbine passage survival only (no population / 
migration data). 
 
 Based on theoretical number of bull trout straying 
out of the basin. 
 
 Dependent on: 
 % of time in spill mode. 
 % of water to unit 1 vs. unit 2. 
 Water velocity at intakes vs. spill gates. 
 Assumed 0% survival through unit 1 (small unit). 
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Desk-Top Entrainment Analysis 
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Project Head 
(ft)
Flow 
(cfs)
Speed 
(rpm)
Runner 
Diam. 
Species Avg. Fish 
Length 
Survival
Rogers, Michigan 39 383 150 60 Salmonid 108 90%
Publishers, Oregon 42 279 300 36 Chinook - 87%
TW Sullivan, OR 42 416 240 74 Steelhead - 74%
Highley, New York 46 675 257 48 Salmonid <100 70%
Hardy, Michigan 100 510 164 84 Rainbow 108 71%
Faraday, Oregon 120 - 360 40 Chinook - 50%
Hoist, Michigan 142 300 360 - Brook 135 43%
Lake Creek, MT 150 433 360 60 - - -
Bond Falls, MI 210 450 300 - Rainbow 210 84%
Baker, Washington 250 - 300 60 Coho - 72%
Colton, New York 258 450 360 59 Salmonid < 100 68%
Puntledge, BC 340 - 277 85 Kamploops 69 73%
Max 90%
Min 43%
Avg. 70%
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Desk-Top Entrainment Analysis 
Desk Top Assessment of Turbine Passage 
Survival   
  April May June Total  
1.) Hypothetical No. of Straying 
Fish  100 100 100 300 
2.) High Survivability Threshold 
(90% turbine passage survival) 73 83 82 238 
3.) Moderate Survivability 
Threshold (70% turbine passage 
survival)  60 76 74 210 
4.) Low Survivability Threshold 
(43% turbine passage survival)  43 66 62 171 
~ Based on flow distribution to units and % of water spilled versus 
diverted. 
~ Assumes 0% Survival at Unit 1  
Desk-Top Entrainment Analysis 
Month Entrained Survival Mortality
April 100 70 30
May 100 70 30
June 100 70 30
July 25 17 8
August 25 17 8
September 50 35 15
October 100 70 30
November 100 70 30
December 25 17 8
January 10 7 3
February 10 7 3
March 25 17 8
Annual Take Estimate 670 467 203
License Term (30 years)
1 
20,100 14,070 6,030
USFWS BiOp - Extrapolated Estimate of Entrainment (2010)
1 
assumes 70% survival (both lethal and non-lethal take)
2010 Field Entrainment Study 
 BiOp take assessment theoretical. 
 
 Field study requested by USFWS and MFWP to 
quantify entrainment. 
 
 Tailrace netting study in 2010: 
 22 weeks of sub-sampling (one 24-hour sample per week), 
May 1 – Oct. 31. 
 
 Extrapolation of result (CPUE) to non-sample periods. 
 
 Entrainment estimate based on catch, net collection 
efficiency, and pro-ration through second unmonitored unit. 
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2010 Field Entrainment Study 
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Species Description 
No. 
Collected 
Relative % of 
Catch Comments 
Brown trout 78 25.8% - 
Mountain whitefish 72 23.8% - 
Rainbow trout 61 20.2% - 
Longnose dace 25 8.3% - 
Torrent sculpin 21 7.0% - 
salmonid (non bull trout) 13 4.3% did not amplify as char 
Bull trout hybrid  7 2.3% F1 hybrid 
Longnose sucker 7 2.3% - 
unid. 7 2.3% non-salmonids 
Bull trout 6 2.0% positive genetic ID 
Peamouth 2 0.7% - 
Brook trout 1 0.3% - 
Pumpkinseed 1 0.3% - 
Slimy sculpin 1 0.3% - 
Total  302 100.0% - 
2010 Field Entrainment Study – Results 
 
 
  
 
 
2010 Field Entrainment Study 
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Juvenile bull trout entrainment estimate based on results of 2010 netting 
study, Lake Creek, Montana. 
Variable 
Estimate and  
Scaling Factors Comment 
No. Bull Trout  6 Collected in net 
CPUE 0.0114 6 fish/528 hours 
No. of Bull Trout 
(Extrapolation) 36 
0.0114 * 3168 non-sample 
hours 
Total Study 
Estimate 42 
Sum of actual and non-sample 
extrapolation 
Net Efficiency 
Factor +7 86% collection efficiency 
Add (Pro-rate) 
Unit 1 
Entrainment  +10 
In consideration of 2nd unit, 
when operational. 
Annual Bull 
Trout 
Entrainment 
(juv) 59 
Estimate for May 1 - July 31 
and September 1 - October 
31  
Total Estimate 
(30 year license) 1,770 
Did not include Nov-Mar 
(limited movement) 
 
Summary Points 
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 Field sampling is costly and labor intensive ($200K for Lake 
Creek). 
 
 Desk-top approach accepted technique (see Dept of Energy, 
Electric Power Research Institute publications). 
 
 Large database to draw from for desk-top approach (> 600 
field studies – see EPRI database). 
 
 Site-specific nature / species of interest / ESA status may 
necessitate field study approach. 
 
 Field study take assessment for bull trout (1,770) 
equivalent to 8.8% of desk-top assessment (20,100). 
 
 NLI/USFWS/MDEQ/MFWP currently involved in development 
of off-site mitigation compensatory with level of take. 
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